The objective of this work is to analyse the income inequality in the 15 EU countries during the convergence process to the Monetary Union. Using the information contained in the European Community Household Panel, corresponding to the four first waves. Using the inverse second order stochastic dominance concept, we have carried out an ordering of these countries. Furthermore, this ranking allows us to determine if the differences among EU country members have increased or decreased during this particular period. We have studied whether the inequality of income has diminished within and between countries over time. Gini's generalised family indices proposed by Weymark (1980 and 1983) and Yitzhaki (1983) have been used. This allows us to test the sensitivity of the results obtained to different degrees of inequality aversion and to different equivalence scales, taking into account household sizes.
Introduction.
The main objective of this paper is to analyse the inequality in the income distribution in the UE country members in the period [1993] [1994] [1995] [1996] . This period coincides with the convergence process to the Monetary Union. Using the second-order inverse stochastic dominance concept, we have carried out a robust ordering of these countries according to the inequality ranking. Furthermore, this ranking allows us to determine if the differences among the inequality within the EU country members have increased or decreased during this period.
Besides, the temporary evolution of income inequality has been also analysed within each country. Finally, we explore whether there has been a process of real income convergence among the EU countries income in this crucial period, by checking the evolution of the between-countries income inequality in this period.
To achieve these goals, the S-Gini generalised family indices proposed by Weymark (1980 and 1983) and Yitzhaki (1983) together with a parametric form for the equivalence scales [Coulter et al. (1992) ] have been used. This has enabled us to test the sensitivity of the results to different degrees of inequality aversion and to different equivalence scales, taking into account household sizes and composition.
We have used the information contained in the European Community Household Panel (ECHP). This survey contains data on individuals and households for fifteen European countries, with four waves currently available (1994) (1995) (1996) (1997) . The information is homogenous across countries, as the questionnaire is similar and the elaboration process of the survey is co-ordinated by EUROSTAT. Hence, this database has the advantage that the methodology is common to all the countries analysed, making comparisons reliable 1 .
where h is the household size and α ranks from zero to one. Parameter α can be interpreted as a measure of economies of scales within the household.
Using different equivalent scale parameters, i.e. α, we have computed the extended S-Gini coefficients proposed by Kakwani (1980) , Weymark (1980, 1983) and Yitzhaki (1983) and defined as:
where L(p) is the Lorenz curve for any percentile p, and v is the normative inequality aversion parameter. Note that for v=2, we obtain the Gini standard coefficient. Muliere and Scarcini (1989) perceived an important dominance property of this class of indices. Given two distributions A and B with the same means, if a distribution A inverse stochastic dominates B at order n, then G A (v) ≤ G B (v) for any v≥n-1. 
Data
In this section, computing the indices presented above, we analyse income inequality across EU countries using the ECHP panel. Given the nature of our study, we have mainly used household information and the size of sample varies across countries and along the waves. Actually, Austria, Finland and Sweden were not present in the first wave (ECHP-94), which contains information on 1993 income. Moreover, Luxembourg was not included in the sample in wave fourth (ECHP-97) with 1996 income information. The households' sample composition for each country and each year is presented in Table A1 , provided in the Appendix.
Nevertheless, the ECHP is a very rich source of information and, for every household, it provides information on personal characteristics of all members older than 16 years old (age, education, work experience, personal income, etc.) and information on household structure, sources of household income (referred to the previous year), number of small children, accommodation, etc.
In the next sections, we describe the main results that we obtain using this survey.
General overview
In this subsection, we present a general overview of the results on income inequality in the European Union countries during the convergence to the Monetary Union process . Since we want to give a robust answer to what happened with income distributions during these four years, we have computed different S-Gini coefficients, instead of drawing a conclusion based only on one arbitrary inequality index. Besides, we have made comparisons across countries and, simultaneously, along the four available waves of the ECHP data set. Furthermore, we have computed population-weighted between-groups S-Gini indices to test spatial convergence across countries during this period.
We have checked the dominance properties of these comparisons for the S-Gini ranking v from 1.5 to 7. This can be interpreted in terms of more robust conclusions in our analysis. Most of the relevant indices used in the literature are somehow connected to these dominance properties.
The main propose when testing this dominance properties was reached by ranking the countries according to the S-Gini coefficients from v equal to 1.5 to v equal to 7.0, in order to compare the different degrees of income inequality. We have to take into account that when computing S-Gini indices, the higher v value, the higher sensitivity is given to the income in lower tail of the distribution. In fact, Cowell and Flachaire (2001) show that inequality measurement can be dramatically affected by the extreme values when there is high sensitivity to lower income values.
3 This may imply statistical inference problems due to unrepresentative lower values of income. Ranging v values from 1.5 to 7 is an alternative method to deal with the problems of contaminated data to that proposed by Cowell and Victoria-Feser (1996) .
At the same time, we have tried to analyse the sensitivity of the inequality ranking to the equivalence scales. To achieve this goal we use the equivalent scale defined in Section 2 following Coulter et al. (1992) . All observations are weighted according to the number of persons in the household.
In Table 1 we present the Gini standard coefficient (v=2) for α equal to 0.5 for all the countries with at least three observations in our sample 4 . Broadly speaking, we can classify countries into five different groups according to the income inequality.
Sorted in ascending order with respect to the Gini inequality coefficients, Denmark is the first group in the ranking: no other country presents a lower Gini coefficient during this period and it remains the most income equitable country. The second group is composed of The Netherlands, Germany, Austria and Luxembourg: they have swapped their positions in the inequality ranking among them. UK, Ireland, Belgium, France, Italy and Spain constitute the third group, meanwhile Greece and Portugal are the fourth and fifth groups since they remain the most inequitable countries.
Table 1 HERE
Last column in Table 1 shows the trend observed for each country income inequality. We have observed a tendency to increase Gini inequality during the period in Denmark, The Netherlands, UK and Ireland, and a tendency to reduce inequality in Portugal, Germany, Austria Luxembourg, France, Italy, Belgium and Greece. Spain seems to remain unchanged over the period.
The aim of the rest of this paper is to check the robustness of these results by computing the values for different v and α. In the following sections we analyse first the difference in the inequalities among countries for each period. Then, we proceed to study the difference in inequality for each country along the whole period. Finally, we explore the convergence process in real equivalent income among countries, by studying the between-groups inequality indices in the period.
Robust within-countries inequality comparisons
Starting from the computed indices, we have carried out a ranking of inequality in the income distribution, based on the dominance properties for the S-Gini index. This ranking, for each year, is presented graphically in Figure 1 . Ireland and Spain would constitute the third group, with a higher inequality degree than the two previous sets of countries. Finally, Greece and Portugal present the highest degree of inequality in the income distribution and could be considered the elements of the fourth and last set of countries.
Since Figure 1 displays inequality rankings using equivalence scales computed with α equal to 0.5, furthermore we wish to analyse the influence that different equivalence scales could have on these results. In order to do this, in Figure 2 we represent inequality rankings in 1996-income distribution, using three different equivalence scales. The main conclusion of this figure is the robustness of the results, since we did not observe significant variations when changing the equivalence scale.
Indeed, there are only two minor differences. On the one hand, if we increase α from 0.5 to 0. A first set of countries where inequality has monotonically decreased during the whole period in an unequivocal way, since this result does not depend on the equivalence scale or the elected v. This group is formed by Germany, Luxembourg, Portugal and Austria and it is represented in Figure 3 .
A second set of countries, outlined by Figure 4 , is composed of Belgium, Italy, France and Greece. This group is characterised by a decrease in income inequality with regard to the initial situation (year 1993). However, this result is not conclusive as it is for the previous set of countries, since the improvement in the income distribution has mainly taken place until 1995, these countries presenting a probable increase in inequality in 1996.
A third group of countries (Denmark, United Kingdom and Spain) is involved in an ambiguous change in inequality during the analysed period, as can be observed in Finally, Ireland and the Netherlands present a non-monotonically increment in income inequality during this period, as it is shown in Figure 6 , and they represent the fourth set of countries.
Evolution of between-countries equality (convergence)
We have studied the evolution of the between-countries income inequality existing in this period in order to explore whether there has been a process of real income convergence among the EU countries (Salas, 2002) . We have used the exchange rates as a homogenisation criterion to compare income levels in the different countries.
To do this, we compute population-weighted between-groups S-Gini inequality indices for the eleven countries that have been present in all the periods (four waves) in the ECHP. Two important issues arise. First, the population of a country is taken into consideration in the weights of the indices and second, equivalence scales are considered when computing the equivalent income. The latter point suggests that more robust analysis can be made, in comparison with the usual aggregate-based per capita convergence studies, since changes in the equivalent scale can be implemented.
Traditional per capita results coincide with the particular α=1 case. All the computed indices are displayed in Table 2 .
Table 2 HERE
We have summarised Table 2 information contained in Figure 7 . As it can be observed in this graphic analysis of income dominance, between-countries income inequality has decreased during this period since 1996 income distribution is not dominated by other years distributions and it strictly dominates 1993 income distribution. This implies that there has been a convergence in real income during these years. This result can be considered more robust than the usual aggregate-based per capita convergence since this measure is based on the actual household structure and it takes into account the equivalence scales.
Conclusions
Using the generalised family of Gini indices proposed by Weymark (1980 and 1983) and Yitzhaki (1983) we have analysed the income inequality across EU countries. The main propose of computing this indices was to check the dominance properties for the S-Gini (ranking v from 1.5 to 7), in order to classify the countries according to income inequality. This can be interpreted in terms of more robust conclusions in our analysis. At the same time, we have tried to analyse the sensitivity of this inequality ranking to the equivalence scales. To achieve this goal, we have divided the household income by an adult-equivalent scale h α . We have taken α values ranking from 0.25 to 0.75.
To carry out this analysis, we have used the information contained in the European Community Household Panel (ECHP) and we have found that countries can be classified into four different groups. A first group would be composed of Denmark, Sweden and Finland, that is, those countries with the smallest degree of inequality.
Germany, Austria, the Netherlands and France would form a second group. This group of intermediate inequality countries included Luxembourg till 1995, the last year in which it appears in the Panel. Belgium, United Kingdom, Italy, Ireland and Spain constitute a third group, with a higher inequality degree. Finally, Greece and Portugal are the elements of the fourth and last set of countries and they have the highest degree of inequality in the income distribution.
Furthermore, we have detected that differences among inequality within the EU country members have been reduced during this period, that is we found a real convergence in income equality during this period. Even more, the temporary evolution of income inequality within each country has been also analysed finding that there is not a unique pattern to describe it. However, more than a half of the counties in our sample have experienced an increase in their income equality and only two have increased their inequality during this period.
Finally, we have studied the evolution of the between-countries income inequality in this period in order to explore whether there has been a process of real income convergence among the EU countries. We have used the exchange rates as a homogenisation criterion to compare income levels of different countries and we found that between-countries income inequality has decreased. This implies that there has been a convergence in real income during these years; along with the convergence process in income equality pointed out above. This result can be considered more robust than the usual aggregate-based per capita convergence since this measure is based on the actual household structure and it takes into account the equivalence scales.
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Notes:
1 There is a previous research on poverty and social exclusion (EUROSTAT, 2000) that compares inequality across the EU members using this data set. However, they concentrate on only one wave of this panel (1996) and exclude Sweden and Finland.
They focus on one inequality index (the standard Gini coefficient) and on one equivalence scale (the corresponding OECD one). 2 Inverse n-degree stochastic dominance introduced by Muliere and Scarsini (1989) has appealing properties in terms of consistency with very general class of the Yaari rankdependent Social Welfare Functions. See for instance Zoli (1999) and Aaberge (2001) theorems on n-degree inverse stochastic (welfare) dominance. Given two distributions F and G defined over a non-negative random variable X with finite expectations. The distribution F n-degree indirect stochastic dominates G, denoted as F 
and for n ∈ {2, 3,...}as:
, p∈ [0, 1] 3 It can be noticed that, in the extreme case, as v tends to infinity, the S-Gini converges
. Obviously, this index is very much dependent on the minimum level of income, which maybe statistically unreliable. 4 Hence, Finland and Sweden are not included since they are observed only twice and once respectively. Appendix. 1993 1994 1995 1996 1993 1994 1995 1996 1993 1994 1995 1996 1993 1994 1995 1996 v =1. 
